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(54) TORQUE IMPARTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system capable of 
imparting the proper torque to various rotations including the 
bending of a knee joint accompanied by walking or the like 
corresponding to conditions through the construction of a 
system capa ble of properly assisting walking corresponding 
to various walking conditions. 

SOLUTION: The torque imparting system is equipped with a 
first measuring means 6, a second measuring means 7, a 
reference work load determination means 8 and an external 
torque determination means 10. The first measuring means 6 
measures the internal work load of a leg part around a joint 
and the second measuring means 7 measures the external 
work load around the joint applied to the leg part. The work 
load determination means 8 determines reference work load 
on the basis of the internal work load of the leg part 
measured by the first measuring means 6. The external 
torque determination means 10 determines the external 
torque applied to the leg part so as to reduce the deviation 
between the internal work load of the leg part measured by 

the first measuring means 6 and the reference work load determined by the reference work load 
determination means 8 on the basis of the external work load measured by the second measuring 
means 7. 
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mmcim 3 ti zmmrn k> <DW-m<±mmzwm? zm 2 

«f2i«5g#a«:j:»)ilW5esn*^flWt*«Ka-3*, ^ 10 

h ;P * *fcW£Cc <£ D 3 ftfcJUW h * * * WSB 
T S*f« h ^ 4 4«*.Tl,> S ci^f 

h;l/*fl^*^A. 
[t»3fc«2 3 »i£f±^fi&S3Matt:J:f5&SE3*iS»J£ 
f±*S £ (DOHEtf 0 4 ft & tig® fffflkDrtftttttTCtt 

tssi 1 ®m%M^®*ffiz.. m 1 S'j^mwwspcDM 
asm K> (op^m h & t> *mm v > 

1 <$& 4 (omzmw u . jws&jhbk: ft # $ 

ftSSW h 4 GT&5E-rs c 4 ?:#M4-r-S»*a 

m>m 3] mi Mfflm^mt* m 1 arjje^scc <t o 

stsci 4 -r ^flu^s 2 sets© h * ^#^> x 

[»#E4 ] 9 1 %mwm^mt. m 1 iijs^isft <t k> 
mm sns rtift{±« 4,^2 mtsmmc «fc 0 a>ra 3 n 
s^wtt** 4 ©*n-e * s ^tH±*«#» 

J;9'^n zmmi±mmuT<D 4 1 , 31 n& 

$C©TKB* O 4&5TTSC 4%^4-r^»^92iBiS 
©h-rt/^tt^X^A,, 

[hns9 5 ] m 1 si 1 m&mic <t «j 40 

I'M 3 n s « Wf±*a 4 . m 2 aBsE^scc «t 0 a«js $ n 

je^scc i 0 &s 3 n ssw±*s:jw±©»?t smjw±<d 

4t, #lfl»©±R%fc£**c Sill* 
[ft*« 6 ] * 1 iiJ^©«J»S|3©Pt5H «3 (Dftm h )l 

m 1 mmm^stam 1 oawffistifcis© 
E*wci£ d r » 1 mmz^ft b rms. b . 
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m<om.ft&9ct<zm 1 »3e*RK j: 0 w& 3 n/-c3g*©» 
©K^K-is-r s £ # . m 1 M^^s^isfc j: o r^M 
*®«©K»«:j6l5fcrtWtt*«KII-3t>r3feK:»t5es 

n/c^ 1 imzm^xw} \->w *$&t s c £ 
mmm 7] mi &&®&^mtm 1 aeMwe «t 0 «j 

S3 n/cWg(5©Mi5l5| 0 ©rtfl<j h ^^S^ftiig©»© 

■r*i»*JseiB«8© h^^^^f a. 

0 «'JS3 nSWWf±**4 . 2 mjg^Sfc «t »3 S'JS3 

-&m±mm±m 1 see^acc i <o wmzti&mmvm 
iffiimic few s^jfcMT^® iweort wft*M 4 ©m 

4, WSP©rte<Jf±*S4»!SBf±^S4©'(g^^0<b^S 
JWhJW (CMT SSI 2 ^4©«*«» 0 , 

ttftjt4L/-c^-rsc4*#®4-rsw^ii ) 2. 

3, 4. 5, 6X«7ia*g©h-»U5'-f^>X7 : -A 0 

=&*M-rsc44#m4-rsis*3ii. 2. 3, 4> 
csi»*h 1 0 ] jui wsp©s¥^©*s^ 

4^W h ;U * 4 ©^ft h * f ZmiZb . »JS L- fc£fh h 

«3©rt« h;l/f SraiJ5t^SC4«:#1St4TSi9*«l , 
2, 3> 4, 5> 6, 7, 8X«9IStg©h;l/^{^> 

h.itm&wicft bxmmm 0 ©^w h 

iMSfl* 6 ± G SM©HI 55 ©rt Wtt*«*W5&J- SSI 1 
i'J^®4. 

^<*oc«#3 nsragpH fj ©^wf±*a?r«'jsr ssi 

2SlJ^©4 1 

0 1 aj^*a«c j: D*sE3 tisisasftortWttWKat 
i »je*gMc j: k> mm 3 nsiiigftci^wtt^s 4 . a 

*tt*a^S^K(c J; o ^3 n S*t$M±*S<b ©<BM 

*Mii>-r s j; ^ {caafiftM^ 3 ns^ f a 9 

1tm4-rS h^^#^Xf-A„ 
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[0 00 1 ] 
[0 00 2 ] 

t£ i tc%<DmfZMW}? AtfftMW 7-163 

6 0 7-^<Zr«^#ffl 2000-166997 ^c2r#g^(C 10 

[0 00 3 ] 

^tlX^U-fr^tc. C©fc«>. t-Jlf&M 20 

[ o o o 4 ] -e-c-e. *mm. $tttt§*TftfHcj&(; 

*c#5HW*©Jf 0 fttf^*£t*«*©iatttcR«R:(& 

[0 00 5 ] 

<D#m}<Dm i mi© h ^ w^fAB, iwsisa> 6 

^.D-SBflffilH ») ©rtWftWfcaHST 4* 1 30 
£. **»Ktf^3ft*W»aD©^ti*««8W5£-r4 

mi mrn^mt . # 1 acetate «t «j acts ft-snas© 

&5e^© i . 2 mm^mc iWK^ns ^wf±*s 
»i ««e*a«:«fc»)»j3esh*fia{©rtwtt 

[000 6] BMBtig£«&TrS;fcs6©:£#6BJ3©fg2M 
«©h^^^^X7"A«, aM^6*GSMffl5liI«3 

©rtfigft^M^sij^-r-s^ i mmm&t. mmtctt** 

mi mm^gtic* o ft £g*s{*©F*je%t*s 

02 m^mc £ t)Mm$tiz>w-wi±mmicM'j 
mi mm^mic ± o ft ^^©rtwtt** 
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[0007] *9mic*in\i> 4&ff#©*p»x«aa*ft 

t *mm\ ) ©**#*» u mrmcm-r 

ttzmm&mmKittmTZftWh}i>i><D§mtcj:-3xm 
nm*i>smfrzct&xz2>. 

»•<&£©**£ a-5aJpf±^E*««ig|5^©rtWf±*a«: 
mi±mm £©;•?-? > * «os o fcSHsj&^w v^z £w§p 

mctf^-r?>C£1fiX'&?>. 35:4b. #^*5r a 
^SftSiWh *tT*©^*x#. ISiB* 

fa^: zii LX, xyM yzW-M, z x 3 PS©±"C 
©sPHft©^!- BP'S. 3^7C^MF«?©*6i<DS 

[0009] ±es^^^ Atcts^r. a*Mt#fi&S* 
a{cA«3Tjfejesftsai!wt*:«4©iiibwto 

©WIH3©rt«f±*SiC*t-r€»W§C(C#^$ftS^6<j{±* 

i^ii m$kz&x.®:fe??>m 1 

0 1 ffct#^nns©mfl!s «3 ©rt w h a t> o . 

?fw h ^ 1 «ui#s«:«fc f) aces n*» 

[0010] *^wKj:ft«. mm<Dmfik&(Dm}> 

C©Sffl^?:MS-r' 1 <<. 01^. tH^TttJWSBtett 
#SftSiWhJU^*J»X»^Sft*. miflHK 

*j*©g«tt«:iRmo*:i*. mi&mcm-?&®&2 
[ 0 0 1 1 ] § 6fc. 0 1 mio^ommm^imm 

s < -r & c i r . m^w^mc & v m^cwr & 
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[0012] iiES^f-Afc&l^T, m 1 ^9i^lS 
2 S«J5g^& K <fc <3 3 ft S J*Wtfc**c«-3(,»T# 1 
[0013] #?&BJ(c J:ti« . * 1 flaWc±RXttTK 

ft-S. m *SMK©±RXKTIIR«:» Wv&<D&¥i 10 

h * * *mmt s c i #st * £. 

[0014] ita^X'r Atcja^-c. m 1 fflRRS^js 

tt«#. »Mfc«fc5£#gifc ct o ^ 3 ft s««{± 

[0015] jtasoj: Mtjjipgi$©ftim±*s£a*{±* 20 
■£**-a-r a <fc 9 icm 1 ffl&©smpft£s tis. 

o/ct§-£\ JW§|5©|*|£Kj hJU*i>t,»T«rtWtt*a**»*: 

5g£ ft, mokc H*ff ofset 4 u z>-gL<D9\-m h 

[0016] #2£Bj(t Jrtitf. CCD J: "5 SI 1 ffi 

«OTR*iO£8HeSft£©r. 

ewcfi©^» h * * ##5 s n * *»*i»±-r set* 30 
[0017] ±es/^f Atcfci^r, si«^8 

«. S?l$J^S:«Cj;D$'JS£ftSrtlft{±*a4, H2 

f±*«#, S?$t{±*a&5£^g{C <fc <3 3 ft £ Sigtt 
*S«±cD0f^SJK±© 4 ft % & 1 #ifc©±|ig£-&5t-r 

[0018] WS|5©^iH±*S#ii*L'T««{±*S£ 
Aft<±HofctI£-, WSCcortW h;l^c>l,>T«rtlft{± 

ftS. 

[0019] *»»K:J:ft« v £©<£ ^fri*^, Iff 1 ffi 
£fc©±Rg#&5e;*ft&©r-, ^l^CirtWF^f icD 

SJti/tr^sftsii-eghJb^tciRg^isweft. was 
cca**^ Di? &ttm 3 ft a ***i»±-r & c 4 #s 

rft-5. 

[002 0] ±IB->Xr-A&CfcU-C Iff 1 aWS*©»« 
1 tt8ift£3^K» 1 «se*SK «fc <0 WM £ ftfc«©K 50 
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#&cj£DT»l<3gfc£E#LT&5gL, ftmb)l9®:M 

$mm i «Bje*««: j: k> m&s ft&a©K»*j jttc* 
i k <fc o -<m^ 3 ft tcm^<Dm<Dm.^c-m- z 

4 ft , m 1 MfesgWt cfc o T|£a*©»©E#fCjE& 

[0021] $<E»(c hi ft£Hfeg?Bt»# 1 mie^st 
ccj: 9«'J^3ftfcWg|5©Wgp|Hl 0 ©rtW h ;u^&c7ftjS 
«©«©iESCCl5D-CH 1 «»*K9-0r»BEr *C i 

[0022] ise^^-f-AKfetr^r. ani{±*s^# 
m«n i «M3e#atc a o«sE3ft*rtWttWi . H2 

J: 0 S'J^3 ft5^f±«©f0-C*-S^lttt 

*s<&m»o, &m±mmtm 1 *^mtc «t o sues 
ft s*tf soflnftsttucctow s^«*ff «f©waj©rt 
4 ©Mi, W3P©rt wi±*a 4 *?»±*« 4 © 
o 4 ^-^w h >v t> icm-r &m 2 mm 4 ©si*?s 

[0 02 3 ] *^W(cJ:ft«. ^firtCBRUrjjJB&^tf 
{±*S©»*f±«(C^-r5^Kl^©^ iftfc^?: 
h;l/^{Cj;!3 ?8«T *3&« SI 2 ^^©^/Jn(C £-?X 
*^3ft5o HI*, »2«»W^:*<«3eSftSC4 

fd^^ft<-rac4^-cft§ <) -73, »2j^^$ 

<R5esft*c4T?. %m.mbfr<D > ?%ftm\->\si>i,cj: 

i 3ti*3ft^©f«^^3<-r^C4^-cft-S <> ^cfc 

ttfi-ciot, aBEftW*JJDt>ort>tti,»tt»'C©F«3 

ffliE 3 ft S rtWf±*a fe^ * ft . 
[0024] iiBi^-f-AtCtel^-C H 1 RD^PJJe 
*S«» ^7«©*tTJS»!?r*^B#rai-rSC4-C^ft 

[0 02 5 ] ^B^{cJ:ft«, ^^©fiWIIflcO 
T*»6«ttU Mo, 2ScX«ce©jaJp*i|ltf|cL-C3&»6J8 

ia-r^^-rortWft^a. ^ttWtKjt-^t^r^H© 
2fe&©wsp{c## 3 ft h a, i> zym? z c 4 

ft-5 0 

[0026] ±ia^^?-A(ctet,^T, m i afi^Ktt, 
mmm o ©rtw f ^ * 4^w h ;u ^ 4 ©^th i- * & w 
mmmmmmBM 0 ©f*3 n k a * *apj3E-r sci 
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[0027] #imtfcj£r&itfimwj¥*:f s )\'tc*ti 

©KM** £ flsDtS *i, -©PKH*8§©-©IIMii@ <0 © Y Jl 

*3©h**RCKH»©K#:mje3ftS. ft^. ** 
3B«:J:ft«. )*S*{ca^SMg5E»3©h^^SCfM 

[0028] 

[»W©*«©JB»] #^©h^tf^>*5\6.©H 

SHBr**). S 2 tt^ffiiKjttgcc j; s*£ffiii»©«*g 

©SE&gfcBjj St? ab % H 5 W^tf *©B8g5JS *)<Dh)H? 

ffffil&©*®^*©UiWat?* «3 . s 7 KW8 8 «:3Ht 
*»ilg{C<fc£^TfiBj!j©>'S * U~^s >*6*©*M!J 

[0029] 01 tC^f h >\>t>tf^l'?.f'Mt, w?fm 
©KWKW «3 ftW-fctlTflMMBEf «3 ©SfW h A- 9 

#ff#©IMWclK 0 ttW nr ttWffia 13 ©?|-w h ;i/ 
^'#-^T-S5S2Ti'?*^-^2 (iU) ST^?* 

x-* 1 % 2(Dftmmzfflw-?2>mm3-~ ^3t, «■ 

7i>f^x-^l, 2KtM«tSNi-Zn^'j 30 
r- U 7f'34i *« *.T I » 5. Mffll a. - » h 3 R 

j>Vs- ij 4 «^T^?©Wcf>{cffla*ft 9^ v9h 

©*cci&*4$*it:(,^o ii7^?»x-$ i«3&fT# 

B«Bia'3©iW«JhJl'f*##-rS. f27W a x-$ 
2 tt#fT#ft:W 0 ttW 6*ifc*Jffl»£!i T c t MSBST d 

^f#©JSg|S, ^rffggp. MSP«*^bj1© raiSf*j icffi 

[oo3o]ifc, *mrffl&mmt> #fr#©w»{c 40 

i$w tfv zti, s^©#siL^{cstr aaan*%8H5e-r 

m%Mcm n # w ^nr MSPfc** •? 32&&©*nap©iRw 
ten? & mm<D ^a'M-r ?>n&^y^a^m^x 

50 
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[0 0 3 1 ] $IJfflI^^- * h 3 tt. ft 1 fflij^m6 <!:, M 

je*R9 £ . ftffj h A, 9®3g&Wt 1 0 <b , Ett^S 1 1 
4*«*.Tt>*. IW^-^StJ, Sti£©tttttt&% 
JfnJfi&£&«3<J:McCPU, (i#Aai^B8S. 

[0 0 3 2]*li«SE*®6tt*-b^g. g' . a© 

2 *Jje*a 7 BST * » A - if 1 . 2 ©*»tf^>ftflE 
■fe>1f-a©f!StfK:*-3t>rB5««S, ^Mgp0f3©^W 
h^i^T, i^Ma), i©S©fft*tfii©l^iaiS^ 

8 «^ 1 jHje#« 6 CCi «3 S'J« 3 n-5 W3B©!*3fi<J{±*S 

M^m 9 «»»{±**^*f5 8 (c <fc o § n zmm 
tt*iw„ tovmwo tti&m&Dftmitmmwt k 
jwsjtwftww, ©tt^a^fiic T(; iL. rtwf±* 

i sjs^citee^ §o h a 1 o tm 1 i'J^ 

ttROMf»^»^tt>ty^, RAMfci^fty* 
aa©«fc^jcawft*«w. ©i^ 
®cfflt,^n§f2« C! ^ff#©&e©ja^s 

[0 0 3 3 ] ±f2#ja©^TMB&i£g©&fl&(C-3l,>-e|g 

[0 03 4] if, m2T9**X.~-92frt>mfm<D 
fflBlcM L r 3 ft •SJ^MSpB 0 ©^W h )V 9 <DWm 

mtzmrfz t ts (Drnm^m <o ©rt wr±*sw 1 *sm 
^^•t?«$tit:i»5 0 JSfc r^ft#^t?©rts<jf±* 

g©H^7 U 9is- 3 >Z^&Urffi'J>ffijE21riZ>C t 

t?^3n-5rtWtt*«t>$*ns 0 

[0 0 3 5] jOT«iWI£*±9ttat>ft:&». ^MS5HI 

^gp^) /cwsau/ci-r-s,, c©«iitt*ff*w»a 

(c^pii^fT«t? #x h msmf & * * «c 6 tt v »*tr»« 
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»k*±« ctimntuz. * ^xmrnn, a*. #t¥#© i #b ( i = i . 2 . 

[ 0 0 3 6 ] -e cr. *ff #®»^tf *»«rr < w ■ ■ ) cww? j*xi (jbit rgr i new j 4 1» 9 . ) tcfcw & 

f^M©ct $ KSKttiw, A^uestiALhr. rtWtt [0038] *r, ttraffR&Jttinffiiao ©rtffj Y)i# 

*S Wl «C®Hfi;*lw, fc*Qfc-r*J:5fc:i*rtn T, C i>Rtf**t<»»(i>#l»E3tl* (03 sD.fl 

a*pg©*±s{coft. cd#>*e>®, ©a>6<3>, ®*>6®tc ■ci&iB'rs. 

^ff t s c t Kaf-wtwntw, (®~@©a^gp^) #s [0039] jWT#©&e©w»^©jRH#jMH 4 tc^ 
L/T«¥f±«w„ {cjkjkts. c©/c#>, brass 9 10 «©fc&©jBwtc»-eti-enfRs^ (f lxv f lt k 

fT#tt»ttfc*«w. KWjU-rirtWh^^T, <D$m 6 , y 6 > , ( Xl . y t > . ( X . . y, ) -c$>%. 

[0 03 7 ] mi, l2T^?ai-$L 2fr ®mffi3. (la) ~ (Id) 

6W»K#LTtt#3ft5RW». ^Mg5HI t) ©^W h [0 04 0] 

to if T, ^^-r-S*Ji©i¥,fffltco^TH3 ~H 6 

F Bv + F ly — m (g + y<; " ) (g : m^ftnajK) •• (la) 
F,»+F t » = mx ( " •• (lb) 
(y« -y» ) / (x t -x R ) =F Rv /F» x -- ( 1 c) 
(y« -y L )/(x 5 -x L ) = F LV /F Lx -- (Id) 
[0 04 1 ] *fr#©S«m«*tir«:aJ3£Sn, * [0 042] WJ£3ft;tof9EfcK:*-3fc % i5K 

#f#S'i>^ (x 0 , y 0 ) , -£fc(DS.mBmM m-r^^zm^K MWiti^^Mcu^rmmB, m. 

(x L , y L ) v (x, > y» ) , #f»DJ&gl©JjnS Hgi5ig«3©^hJU^*s«4^$nS„ 05(C^-TJ:5(C 

S(x t " , y 0 " ) «^f^©*Htr©#ftiw^. BMBicmmJi <f„, f.,) jWpwu mm^ccjs^ 

^T^©^^tc^«3#W6tifcv ; i"f'ci-fe>+hg^G (F bx , F b¥ ) tfifEfflU ®Sm©MgB©S<MC«M* 

, BamiffiSiyflfHfttcKo^ehftiftK-fe atc#^^ (mx- . m < y " + s > > asfruBbTi,** 

©£Mffiffi« (x t . y t ) . (x R . y R ) IB T, > T„ t?*«3, MSB 4 ffc 4 ©&-$"«£ 0 . MSB©® 

tt^Sl 1 KSetiS tir^?>BSMgp^Mg5©ftJS. ± 30 tt^-y > h£ 1 , IBmBfr *>m8l><Dm>b£~C 

IiigP^Mg|5©S3^4©^M^?r#STSf ; -^7 : — Oii#*n*na. b^-TSo CV^MOs^Xtl 
zfMcm-l^'CWEg.StiZ. fit, Cttk©«35etfK>s ^hn^©^>;s;S:#*rr-5 4, ^OHM(2a) 
±©W«SK 1 HSA3n*C4"C*UH3e*a6«:«fc»)ac ~ (2c) 
J£*J <Fi„ F LV ) , (F»,, F.J *SjWS3tl4. [0043] 

F,x-F 6x -mx" =0 - (2a) 

F, v -F bv -my" -mg = 0-- (2b) 

10" = T, -T„ +F„as infl-F„acos6 

+ F kI bsinfl-F„boos9" (2c) 

[oo44]«E>j (f.„. f 5V ) »±^©^rffi,c j: q vmmmm<o<D y^vt* ftmmztiz. m«tc, ±© 

i'j^^n^o jB3B©s^^g©»i)is: ( X M . 40 (2 a) - (2 c) cinaafsia')© 

y"_) . eaitoaacw-rsftise. s^ttjSKe" « hA-^feauesn*. 

mfmomm^mmm^mr mm 0 ww^nfcy + [0045] «±© «t 5 «c«ues t«tBEW«. ^MfipiHi 

STOHI^Oh^^T, ». Pi5S7J (F. X1 F sv ) CCS co 2{1) (W^«BS-StT-S4#*6tl^©t?ftiI«o 

^#iatg#mi i(ciati3nr^€»f : -^^-^;^-5 MJ 4ftjib-c*-r) *>fts-fe>-y-a{cj:^iii^3n^ 

r^liM^K6{Cj;«?a'J«3tiS„ ^^r, C4T.6© {m3s l) . ft*. S«g5I5It3©^EK)h^i'T J(l ,W 

«Dett*±©H«5£ (2a> ~ <2c) KRVi-SCi 50 S27^? 1 , 2©lSf(Cl-5^f 



(7) 



2003-79684 



11 



12 



2 mm^mc £ k> mm 3 n s . 

[0 046] ^(C, ^hAr»T, (l ,tfttfthJUjrttJ» 
1. 2*»CT#ff#©IMKctt53ftS (03 s 

2 ) . h ;v * t, t , , t*# 1 mjgm&e ic£r> mxm 
«d i&tTjB» c t tc&m. 3 n i vm. c t , , , & © at$ & 

o-Cj^3n€» 0 HI%. *lflHRc 1( ,,tSfttti<Jl'?T 
[0 047] J*«,»r. Wai » h 3 Ki,t8 i mm 

fimMLtcfr&frtimmznz (03 s3)„ m^mic 
wi®ffi*><D ocoarD . SiyqTisfflcc&ofc^-eo (c&o 

[ o o 4 8 ] si i mmmMm (B3s3-cno) . 
wmmmm'mtmT^nu^mn 03 siotN 

O) , ±tas l~s 3©#HE#sag?)iI3ft£, 20 
[ 0 0 4 9 ] m i JSJBjWIBtOfctWKShfct Sf (0 

3 s 3-CYES) . » 1 «3E*a 8 K «!:•). 9 

ortWft**w lc1) *i^ (3) «e$e-> races 

(03s4)„ «J%. rtWtt*«w, etJ *s, SMgglHlO 

* i ^WKfr/tDSf^SftSC trWJ&SftS. 
[0 05 0 ] 

w lc1) = J d t • I T ltll xo) (n I •• (3) 

[0 05 1 ] *fc. *2«3S*a7«cj:'J. 
©W Wtt** w , < , , ffl&l ( 4 ) ■» T 3 ft -5 30 

(H3s5). BP*. ^Wf±*Mw iC1)3 &5. $nffi@») 

©^w h^T i(i ,i ^a«co „ , t <am<Dmtm&m * 

Ct« ( (m) =Cj Aw, /{w 1C0 ,+ 

[ 0 0 5 8 ] £/c, m 1 flas*«ae*a«:j:-5r» 1 tm 
c , ( , , , , jmbk 1 1 k tats 3 n r i > 5 y ^ > mi g 
(o<g^i) (7) fcft^-cSKesfi 

3&«^f±*sw 0 Mtl , coDos-r *JME*j«er * *>©r 



[0052] 

w lcl) = $ d t • I T„„x» (n I •• (4) 
[0 05 3] &*; *H»ia»)©rtWh^*T 1{n . J* 

[ 0 0 5 4 ] 3 «»fi:*«*5e#«8 KJ: osr i 

+ 1 jmo&iftMw. <5> cceeorsi 

(03 s 6) . BaWtCttSf*. rtW{±*Sw 
+ w, c , , *i. ^es6i'M3n/c^FiS0tfB#©F t 3Wf±*aw 
»Hf±*Sw„ c , tl , fct, ^ittt^Mw! t , j + w, ( „ 6 
^ 1 ) t^fg^SJlfiAw, i©15iMI<CfCM 
h ^ * T , t , . r , ©tt-^K: «fc 0 MHK 3 ft £*te&fcs&r S 

&©r#>5 0 !*2ffiftc, otcssesti 
^ . mmm<Dm>} cc 6 -rvugOTtttttc *j w s w 

KJtt*S w , ( , , K cfc o r *fr«»E3WBllB i % S J; 5 (C^ 
a«Jh;Uf T^i^jJ&^^StlS. *fc> ^2^c, *s 
0. 5SCtt?ti-C^tlil ^tdSAw, ©¥#£*§« 

ieSf nJfg i 3 tit I > X i> <fc t >„ 
[0 05 5] 

Wo[i tl) =w ul) +w lt ,,-c ! Aw, •• (5) 

[0056] *yt, » 1 «»»ae#S9 tct 0* 1 tm 

0@ilc lt(1tll (6) tC«£oT»SE3tli 

(H3 s7), 
[0 05 7] 
- ( 1 -c, ) Aw, } •• (6) 

it, WP*** (HSK) (c^C^me • JBK wist 3 
[0059] 



[0060] &nmmmm<DfmimT3tirj:tttii l * 

(03 s 9TNO) . IiI)»(DtlMc 1M) 3»Sc 
i.i*»,«:Blf3n* (03 s 1 1 ) . CO±t. Si + 
U9««:oc>r 4 mi «'JS*S6Ccj:0i^B { JhJi'^T 
.<i.i,#it£3ftS (03 si). 
Jg#Sl 0^cj;0±a©J;^^^hJUi'T JCltlJ ^± 

lOi^dlMc.n.ni, «J^>T 1(l(t) t 
©atOT^ (8) Oi^K^SnS (03 s 
2) . 

[006 1]T !(1(1 , = c lt , (1) T lt1ll) " (8) 



= w, £1 ,/w lc ,j + G (dot,,!, -w JC ,,/w, (j) ) •• (7) 



[0 06 2] *l/r, jtftf>A'*8t£5«l OKiOa 

**acr*Mf«©w»{c#^sn4 (0 3 s 2 ) . 

[0 06 3] ^5C. *tf#©»Hlffi«:^3tl*iW h 
tc-3(f»r*Rl/fc*S**. H6*fflt»-C»Wr4. 06 

50 ;u^T, <D*?%i»l%Zfttfih>l<t>T i tbx&M-tm 



13 

KMOrfflffttct ©±W*S0. 2 5KRjeStl. W 
2flMKc, #0. 2 5«C«5e3*in>*. 
[0064]¥it©», Ilflitc, ttO*6^- 
©±PR0. 2 5tCjtl,fcf&, &*tCl&!>LTO{CMoT 

©jMrtttttflSft. &*K^Wh^ 

[0 0 6 5 ] »K*±3£S> $l^c> BO 
*6^©JhEgO. 2 5tCj*Ofc«. &ttt>»tt&nm(C 

*fcff ^©*£f f ***SBfr s nr t, » & c t & 9f o xi >z „ 

[0 06 6] KR*T9S£S. ^l^c, 

»0*^0. llgiClffU, ^^L-fc-tCO. 1 

/Jn 3 1 > & * 6 . afllft;*: § 2 ©?Hft h ;l/ * as&IW® «: 

[0 06 7 ] *ff#«c«#sn*^wfi:«w 
*fln»-rift?i-r*. Ea7Raqsi8T?Bt88*tci&ff«:*-r 

&^fftt**, S«CC^tf#©0tfJl»3*s^3n-r^ 
HO -rra«Mb3tiri>*. 36K07 f«^ia*ffB#€ 
«^Wtt*a©'^stia^i«-c^ s nx c > s . 

[0 06 8 ] 07 ICm? J: 0 {c^tftt*«*tflj 1 

jasrei. o. lp5M»!(ci. 0*61. 5cc»*u 
2. o&cff*ufciTr&„ sfc. mi 3~»i immx 

2. 0, IB 1 8 SglCC 2 . 0*61. 5CC$&J>U 
9~f2 lJSffltl. 5, »2 2JWH«Cl. 5*6 1. 
05C$lfe!>U *2 3Ittg&(Htttl. Oi^ftWcit 
-So 1^iH±«©ii*«mtf¥^tT*6«i8^|!g|2 
*»S£fT^©£fT«C*fj£U ^ttft*«©«d>tt«* 

C0 06 9 ]*2flHRo I . y-f>«RG©li»^b-tt 
* < 1. 0. 0. 6) . (0.5.0.6), (1. 
0. 1. 0), (0. 5, 1. 0 ) <b l/fcJ*£©rtWtt 

*l^tl08 (a),08(b),08(c),18 
(d) &CtkT. 

[0 07 0] 08 (a) #0*08 (c) £H&<!:. »2 

*i. o©«£, w-mmmmzmmt utc& 



(3) #1320 03-79 684 
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ittfc*«©30Wi d97MMW) o^wmsnsi 
5K»h;W, a^-r«^Wf±*« (i8 (a) , 0 

8(c) mum tfitf**zftxi,>zctifit>*p>2>. £ 

fc, 08 (b) RVm8 (d) fcJISi. 92ffiKc, 

* 0 . 5©«§t=f, g£«fS ( 0 7 ftltas ) ©¥#*«« 3 
ft4<fc5K:*KWh;l/f . £K>Ttt?|-ffJ{±*S (08 

(b) . 08 (d) ftttflS) msnt^SCiiiiSto 
*£. 

[0 07 1 ] J/c, H8 (a) Rra 8(c), X«0 

io 8(b) so*0 8(d) site-r s 4 . y w >»»g*j 

KMitmm (as ( a ) -8 ( d ) mmm ammrn. 
(mimnm ec#jfcLT2«{c^*s ©***>&. 

* fc» y -C >MifcG */h 3 1 >2f #HttH 0K^Sti5 

mutmm (0 8 ( a ) ~ 8 ( d ) mmsn imam. 

(0 7 ftttffi) t/t»)!P«:t«it &©**>* 

s„ H2*#<,>riR(c*Mijt,fc»D, am** 

*\ ^>#SfcG**i*t,>B<5:(I>*6©, ©*6®. © 
20 *6©^i^*S»flEas:*S<ft«J, ^*-Y>«iScG* 

[0072] 3p^ff«aii6a(cj:ntf . ^ff^©»gu© 
stasia »)©rtWft**w T Wtt*iw. (c-gcr^. 
i^cc mw&nxjxymwyvvmYfrVT:* 
3ti^»„ se-^r, mfm^w-m^m^m^n^my 

Wttttw. ^SJibfc*^, SKjSfl#*ii«73 

t. *fT*ft=©aE»ccBBt>6-r. WBUKtewssflttt* 

30 iw, «:>Pj-J&rSrtSfJhJl/^T, ©^»tC«fcS^tf?rPj 
[0 07 3 ] JJtpa3(C^#3nS^hJU^T 

*fiw 2 «c»-3t»rajesti (±^e (6) ~ (8) # 
M) . ^mmvmmttezmmttm&vr, izm$n<Dft 
Wf±*«w a (ca-^^r^3n-5 (±3; (5) # 

40 [0 07 4] 3 65C. y-f >^G4^c*<-rSCi-C 

0i#iS[c l ©*©@e«c Te -©jRmafi^^<^- 

sci*-c^-s„ *Lt. »fT«#©sab(cJ:0jH?K: 
#TSC <!:*-?£ 5 (08 (c) , 8 (d) #H) . - 

^r. y-f>««G4^3<-rscirs(ri»«c 1 ©-e 
© s « m c T s -©Jts?^ita*/J^ 3 < -r c t mx # -s . 

50 S-¥>MCMiT£J;5K:^to|-.;l'^T 1 *W«Kcft#^ 



15 

£Ci#r£3 (H8 (a) v 8 (b) #«&) . 
CO 07 5] »2ff±«w„ «C*«-**Mt{cBRU 

ti-5^©^%^ir<-rsci*st^rs (08 (a) . 
8(c) #JR) . — flr2flMKc, #WS<i»£3ft 

snsaotw^fc^s <rsc <H8 io 
( b ) , 8 ( d ) mm) . 

coo76] <e*j, ^mmmmvumf^m^icML 
xi&mmx.vmmB® d©*wj h ^i'm^nw, 
i&commffimt LxmmcM uxsmm® o <m-m h ji> 

#*5#^<s*vT*>J:< , MftDfMSHflif. fffHBgi5X«Jjt 
Mgp@9©^Wh;l^;W^£ftrfeJ:<,\ BP^ #H 

fifeojtjs^sii or rat*s#j 3&sjsh«%^ut 20 

•€-©WSB«:Mgp|Hl 0 ©Wfr h nrfej:^. 
Cfitt, ##M8© h JU i"f^>x ^A3&SAra©EJB^Sf 

[0 07 8 ] *H»$,®ri*feeMW§RK;?i-w 

[0079] xmmBM-eimnmvmfzmm-?^ < 

^Hftf-JUi'T, *«tt#3*lft:#. ffe©Hii^.«i LX& 
##4S*iT4J:l>. 3Rte©Sa«BJBWcJ:*itt. SHI 

*H»9Be*S9Kj:»j»iffi»c 1 joiftjcsfeesnsc 

& (±5S (8) #M) . *or> Mf**s*>*«^^ h 

t)%i<t*mZ>C BP^ ##£BJI© 40 

[0080] &mm&m~c izmm ^~ ? v 3 &mmm 

[ 0 0 8 1 ] 91 flHR&&#&9 H 1 S'J^ so 
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©6{cj:«3ifM3nsp , gWf±**w 1 t. mzrni^m. 

[0 0 8 2 ] $ 6(C, » 1 MfcgfM£9 5*. Wgtf©-£ 

SjnsiittWw, m±<Dm^M <o. 1. 5 

w, . 2. 5w 0 , ■ £Lh©i*. glffiRc, © 
w, +w, ^O-Cffllttflw, £*£<_hlI]o/c 

[0 08 3 ] ^mmmvufoW) f;u^t 1 Ro'^iiK 

co, ©«, JtWFAi'T, SO'ftilKcOi ©|g5&s^f# 
, . ?fWtt*fiw, 3&iffl5ESnfc3&s (±SS (3) . 

(4) , §3s3-s 5#m> . mfommmt oxm 
mmftmmitmmmx*> -o x *> «t < . *fr«3w*fiae 

[oo84] ^mMmx\am^<Dmm.Mcm^m 
W]^<?)\>K.ft.^>xmm, mm<m$}vn'#7* 
m?nm±mmw t &wm.zntc& (D35. (2a) 
-(2c) mm) . ftxDmm&ffit urH^j^cStrf^w 

*gcc J: -3 r#K®©rtW h ;P ^ t, S^rtUftWw 

w©ft^ft*jWort»s*3&«»di!*fsti. corner 
&micm~3i,>x&mB<Dfatm-)i>?Tr ^fam&mmw 

[0 08 5 ] ^e6»«-rttftJt-fe>-!f-a<f CD«Sfl[«: 

4, s{ia)-(u) mm) . i or 

tc<t «3 ascRs^jwaijes nr t 

[0 08 6] *HJfe?f^r«Ht5@f)©rtW h^i/T, 

BS^«^3n^,cir^KMgsiHio©rtMf±*aw 1 *^ 
i^snfc*5 (so) #M) . ffi©Hlfi^ior^ 

•r^^e©Aiigi5-?»MSB^©fta, x»je?©9SUSM 



(10) 
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lw, causes nrfc J: 

[0087] *mmntc\smmm*)09m hi^t, 
mm) nmmo>*m^ti, mmvmomttmft 

acestift:* <sc <4) #jk> . m>wtmmt i/ts 

Tff a i-$1. 2 ©*H WI:fc*qHSE3 ft, 

2#teffi£©*§£\ ttEOXMAfts* 

[0 08 8] cc-c. $ h^mm^Dmrnim^ 

«B0<WHBh*i'T, S0 t a»Ka>©aiK:-3t,>'C**. 

[0089] &mttfim&tiioitfcE&&±gticimts 

*me>ftrcy^ £2 (01#R3) K<fc«):&|£©* 

Witn =w xcl3 * +w 1( ,r 

= S d t • f * (T lCf3 xcocn 
+ $ d t • f - 

[0 094] 

Wun =w ltl )' +w 2(i r 

= J d t • f * (T l{15 Xcocn 
+ S d t • f " 

[0 09 5] 30 
f* (x) = x ( i f x£0) . 
0 ( i f x<0) •• ( 1 1 ) 

[0096] 

f" (x) = 0 ( i f x£0) . 
-x ( i f x<0) •• (12) 

[0097] c©±t\ m i 9 KJ: 0 w 

,<i/ SCXw,,,,' , 3 6iCw 1(1 r Sffw 

.».«■ #*ife£3ftS (5$ (7) #Jffi) . 
[0 09 8] -etr. i + mffl-Crtlflh^Ttci,,., 40 

svftattfflt,*!, <Dm& riEj ©it, imiratg 

fT I[1(11 ^Sn* <a£ (8) #M) 0 

i* 5 rtj ©it, i mc^MEM* rftj 0f*K(c£ 

CT«teE 3 ft/clH UHRc l((tI) - K«-3l>rW» h * 

[0099] se-or. ateo^ffSfefri-^rs^tf* 

SftfcJSlflaRc, 3tfiE©JWI-*f T, * 50 



m*. *j»tt*tf#ofta«:<fc»)^¥»jBiftu. ftaso 
©«. RzmmvfrZT, tnm^tomitthic 

[0 09 0] m>X, ffifm&JZES.¥-*M&LXfrt>$> 

^{CffiSgL. ftj&Ka>» TiEj t£oT, rtWh 

JKa)£©»tt£&iC ("lEj 

[ 0 0 9 1 ] C<D£ 5 «C#fT9WHC«fc oTtt 1 ©#frJB 
[0 09 2] *»fr£*«Kjitl6U ^ttft©^*^*-C 

», * unease. »2«?E#a7K:j:»). mm. n 

WfWMtw,,,,. w ltn *i^ (9) ~ (1 2) Kfiei* 
^K«^iE©tS^©»^g|5^w l(1 / . i, ft 

©*§i%©S#gp#w lt1) - . w It ,r itc^MNLTWje 
3ft-5>„ 
[0 0 9 3] 



) 



(T ico xco (n ) •• (9) 



) 

<T JC<) x co c1) ) •• (10) 

[oioo] m^vmamctmfti t 
, Rs>'ft»Sco©a©iEftic)*;DT-en^nis i #it& c 

<Dmmmt Lx^mmw 3 o«_h©itifcE#©-€-ft-e 
ti(ot;Dr0i^c l ^snriiK 

*> o r - 2 - 2 «±+ i * 
+ i«±©-en-eti©^icc&D tern i mm c, ^ 

i?^3tirfe<i:t,>o 
CHlf©«W«JclWil3 
[01] *tfli»Slg©«^HJH 
[0 2 ] ^ffffl«j*ISicJ;5*ffffi«;©«lSUiWia 

[03] mf mmmcymm^m-r §7p-?+-h 

[04] #tr«©ffi¥©J*S^a'J^©«!t^MB^0 

[05] mimommm *xd\-& 9mm<»&&®.wm 
[06] mmsmmfc&zmmMvmmmvwm 
0 

[07] ^tfliW^Stc J; ffiM<Dis 5 a u-t/ a 
>*£*©t&Hj|0 (^© i ) 

[0 8] mm®mm.tc£ s^tf ««?©-> s » ^-^ a 

>*S*©s£9i0 (*©2) 



(11) 



19 



m&l 2003-79684 
20 

12, a--#Jg-te>lJ\ g- ^Wn-fe>-!J\ g' - G-fe 
>1f 




[04] 



FIG. 4 




[02] 
FIG. 2 
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[03] 

FIG. 3 
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FIG. 8 (a) 
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FIG. 8 (b) 
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FIG. 8 (c) 

oz^LO G-1.0 
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FIG. 8 (d) 

Cz^O.6 G-1.0 
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